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Abstract: The present-day preoccupations for an alimentation which, besides the characteristic of physiological 
necessity, should also play a protective role make necessary the development of some protective character 
quantification models as diversified as possible.  
There have been noticed significant connections between the values marked with (d(O,A)) and representing 
the position of a stability point and the reductive power primary indicators of some analyzed vegetal samples. Its 






























. The coefficients a and b are to be determined by using 
the classic statistic methods. The values of the correlation coefficients for some particular types of functions 
proposed as link model between the two series of data (bleaching time, d(O,A)) are presented. 
The bleaching time during some reactions which lead to the color change of some oxidant substances in the 
presence of the analyzed vegetal samples in initially fixed quantities, is a primary indicator of their reductive 
power. Its use is not topical anymore because of the subjective interpretations it offers. Nevertheless, the 
connections with the above mentioned indicator lead to new hypotheses regarding the possibility of promoting 




There are known many preoccupations of bettering some reductive power determination 
techniques for some substances, which led to the development of some new methods. Among 
these there are to be mentioned the Oxygen Radical Absorbance Capacity (ORAC) - a method 
of measuring antioxidant capacities of different foods.[3][8], that was developed at the National 
Institute on Aging in Baltimore, Maryland, together with the variants HORAC  (hydroxyl 
radical) or NORAC (peroxynitrite radical) and SORAC (superoxide) or other well known 
methods such as ABTS, DPPH and FRAP. The high number of studies and publications on 
this subject is also explained by the present-day interest for the bettering and actualization of 
the procedures used in the alimentary and medical fields, where the value quantification 
necessity for some factors having protective character (phytoprotection) is a must.  
The starting point of the paper is represented by the observations realized while studying 
the reductive power of some natural substances referring to the high correlations between the 
obtained values after doing some tests regarding the blanching of some substances with 
oxidant character when getting into contact with different vegetal samples and the “stability 
point”  position, a point in the vicinity of which a change of “causes” produces an equal  
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change of “effects”. The notion “point of stability” has been introduced in a previous study of 
the same research team, bearing the title: Mathematical aspects regarding the relationship 
between the quantitative expression of some natural reducing substances and the response 
time in the presence of an oxidation substance, published in Journal of Food, Agriculture & 
Environment – JFAE Vol. 5. (3 & 4) – 2007. [13] 
Taking into consideration that the changes in color during such reactions represent a clear 
indicator of the reductive properties of some complex substances the correlation with the 
position of the stability point leads to the idea of using it as a properties value indicator for the 
analyzed substances. The study also represents a starting point, the authors’ intention being 
that of perfecting the technical support of the method. 
 
Figure 1 The dependence of the oxidant substance bleaching time on the volume of the analyzed sample. The 
„stability point” position (d(O,A)) 
 
MATHERIAL AND METHODS 
 
 The experiment consists in determining the bleaching time of a violet solution of KMnO4 
0.01 N, in an acid environment (20% H2SO4 solution) to which there has been added a vegetal 
origin sample containing reductive character substances (antioxidants).  
The experiment has been repeated for fresh fruit juices (apples, pears, kiwi, oranges), but 
also for an orange juice kept at the refrigeration temperature a period of time of 4, 8 
respectively 16 days. 
The connection relation has the form ( )xfy = , where „y” represents the bleaching time 
and „x” the volume of the sample used in the experiment.  
The low volume of the sample implies a high bleaching time, while a high volume leads 
to an almost immediate bleaching. The relation of reversed proportionality between the two 
values is evident. The link can be expressed by means of a 
curve, ( ) ( ) 0b,a;xaxf,R,0:f b >⋅=→∞ − , a function which closely follows the studied 
phenomenon. The coefficients a and b are to be determined by using the classic statistic 
methods, preferred being the method of smallest quadrates. 
The stability point has been defined as being the point in the vicinity of which the 
variation of the variable x (the used substance volume) implies similar variations of the 






















 Its position will be expressed by the Euclidian distance to towards the origin of the axe 
system expressed by the relation:  































 The series of values (d(O,A)) obtained for a number of seven different analyzed 
vegetal samples has been compared and studied in order to determine some eventual 
correlations with the series of observations corresponding to the same samples; more exactly 
with the bleaching values at 20oC for a fixed volume of 2 mL.   
 
RESULTS AND DISCUSSIONS 
 
 After the above described experiment, by using the relation (2) there have been 
calculated first the values if the a and b coefficients of the regression function and then the 
coordinates of the stability point (1) and the distance between the origin of the axe system and 
the stability point d(O,A). The obtained values are given in the table below. 
 
Table 1. The values of the a and b regression function coefficients, of the stability point and the distance 
between the origin of the axe system and the stability point d(O,A) 





Stability point d(O,A) 
Kiwi 12 56.729 2.7868 A(3.80,1.36) 4,036038 
Apples 28 233.967 2.9778 A(5.18, 1.74) 5,46443 
Oranges (fresh) 34 167,376 2.3623 A(5.92,2.50) 6,426228 
Oranges 
(4 days of 
refrigeration) 
36 165,571 2,2381 A(6.21,2.77) 
6,799779 
Oranges 
(8 days of 
refrigeration) 
38 164,929 2,1371 A(6.48,3.03) 
7,153412 
Oranges 
(16 days of 
refrigeration) 
42 170,448 2,0523 A(6.81,3,32) 
7,57618 
Peres 71 189.059 1.913 A(7.55,3.94) 8,516226 
 
A simple look at the two series of given values shows the existence of a strong 
correlation between them. This is confirmed if we analyze the actual values of the correlation 
coefficients for some particular types of functions proposed as link model between the two 
series of data. We notice that all values of the R square coefficient show a strong correlation, 
the maximum value being 956 in the case of the power function, this being the most possible 




Table 2 The values of the correlation coefficients for some particular types of functions proposed as link model 
between the two series of data (bleaching time, d(O,A)) 
 Function R square b0 b1 b2 b3 
Linear xbby 10 +=  .865 -36.929 11.3004 - - 




1bby 10 +=  
.732 93.2156 -348.74 - - 
Quadric 2




210 xbxbxbby +++=  .942 14.6029  -.5910 .1548 
Compound x
10 bby ⋅=  .946  3.2263 1.4276 - 
Power 1b







.941  5.4198 -11.913 - 
Growth xbb 10ey +=  .946  1.1713 .3560 - 
Exponential xb
0









.946  .3100 .7005 - 
 
There has also been calculated the Spearman correlation coefficient. which indicates a 
maximum order correlation ( 1r = ) at a signification threshold of 01.0=α . which indicates a 




- Most values of the obtained correlation coefficients are closed to 1 (eight values 
exceed the threshold 0.9). which means a very strong correlation. Even more. all the 
values exceed the threshold 0.7. which straightens the upper statement.  
- In support of these arguments also comes the fact that both data series contain strictly 
increasing values. so the order correlation is maximum (the Spearman correlation 
coefficient has the value 1. at a very eloquent signification level. 01.0=α ). 
- The intention of continuing the researches will be centered upon determining the type 
of function most probable to mathematically express the link between the two series of 
data. which will permit the evaluation and the expression of a clear order regarding the 
dimension of the analyzed chemical properties induced by the indicator d(O.A) 
presented. This will be possible only after extending the analysis upon a much higher 




The studies have been done in the laboratories of the Faculty for Agrialimentary 
Products Technology of the University of Agricultural Sciences and Veterinary Medicine of 
the Banat Timisoara  - Romania. and have been financed by CNCSIS. the National Research. 
development and Innovation Plan - PN II. Research Projects for Young PHD Students – Type 
TD. havind as subject – The Agrialimentary Conservation Competencies Study of a Series of 
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The study intends to complete some previous preoccupations of the authors 
concerning the correlation of the d(O.A) values with other indicators which describe such 
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